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Detailed Report 

1 . Name of invention 

MANUFACTURING METHOD FOR ELECTRET 

2. Sphere of the patent application 

Manufacturing method for electret where liquid is propelled on the surface of a 
solid derivative at high pressure and the solid derivative is changed to electret. 

3. Detailed explanation of invention 

This invention is concerning a manufacturing method for electret. Electret is 
defined as a substance which has a permanent electric polarization. Currently, it is used 
for various static electric sound transformers such as condenser type head phones, 
condenser type microphones, or condenser type cartridges, etc. 
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Former methods of manufacturing this electret include (1) thermal electrization, 
(2) electro-electrization, (3) photo-electrization, (4) radio-electrization, (5) 
mechano electrization, (6) magnet- electrization, and so on. Recently, various 
manufacturing method which combine these methods such as the method disclosed in 
Japan patent NO. S 51-49319 have been invented. 

Electret has been used as a polar voltage supply source for a condenser 
-microphone since about 1966. Currently, the number of appHcations and the amount of 
electret used have increased since it is used also for as condenser type cartridges or part of 
condenser type head phones, etc. 

However, methods to increase the voltage of electret and to prolong its life are 
still sought although it has been almost 60 years since the electret phenomenon was 
found. 

If the voltage of electret is high, the gain of the device which uses it is increased. 
On the other hand, if the life span of electret is prolonged, the hfe span of the device is 
prolonged too. 

In the various electrization methods (1) to (6) above and in former electrization 
methods which use combinations of these methods all start the molecular exercise of 
derivative by an energy source such as heat or a photo-magnetic field and it is 
decomposed by an electric field or by electric charge. The polarized condition is fixed by 
removal of the external energy. 

With all of these former electret manufacturing methods, the hfe span of the 
electret is not stable. To acquire electret with a uniform life span requires a selection 
process which ages the material for a certain time at high temperature, or at high 
temperature and high humidity, in order to remove the unstable electrically charged 
component which is produced by the electrization process. 

That is, former manufacturing methods for electret produce unstable electrically 
charged components on the surface of the electret. It has been necessary to remove this 
unstable electrically charged component by aging process and to use the stable electrically 
charged component only. 

This aging (selection) process effectively selects electret with long hfe span from 
electret with short life span in a relatively short time period. However, leaving the 
electret at high temperature or at high temperature and high humidity causes electret 
fatigue. This decreases voltage and shortens the electret life span. 

In addition, contamination on the surface of the solid derivative which comprises 
the electret material is a factor for variability in the electret voltage life span. In the past, 
cleaning processes which clean the surface of the solid derivative by washing, etc., before 
electrization have been necessary. 

This invention is based on these findings, and its object is to offer a simplified 
manufacturing method for electret that can easily produce electret which is uniform and 
has high surface charge density and a uniformly long life span. 

This invention is conceming manufacturing method of electret which has 
characteristic that liquid is propelled on the surface of solid derivative at high pressure 
and the solid derivative is turned to electret. 

Any soHd derivative which is used as conventional electret material will do. For 
example, there are polyethylene, polypropylene, poly(vinylidene fluoride, polymethyl 
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methacrylate, polyethylene terephthalate, polyethylene tetrafluoride, ethylene 
tetrafluoride-propylene hexafluoride copolymer, polyperfluoroalkyl. The high-pressure 
liquid may be water, alcohol, toluene, pencel, carbon tetrachloride, trifluorethylene, 
naphtha, etc. 

Therefore, in method of this invention, it is possible make the three former 
processes - cleaning, electrization, and aging (selection process) into a single process. As 
a result, it is possible to acquire electret voltage which is uniform and has a long life span 
easily. 

In more detail, in the method of this invention, since the solid derivative is 
electrized by high pressure liquid, the cleaning process becomes unnecessary. 
Furthermore, since the unstable electrically charged component which is produced on the 
surface of the solid derivative can be removed, so the aging process is also unnecessary. 

In the following, examples of practice of this invention is going to be explained in 
more detail. 

Figure 1 is one example of a device for practicing the method of this invention. In 
the figure, 1 is a liquid nozzle; 2 is a compressor; 3 is a sample stand; 4 is a rotating bar; 
5 is a motor; 6 is a liquid tank; A is the substrate; B is the solid derivative (electret 
material). 

First, electrization experiment were done using the device in figure 1. 

Example of practice 1 

0.05 mm thick FEP Teflon film (II) (DuPont's product name for perfluoro- 
ethylene-propylene copolymer) was adhered to a 0.5 mm thick aluminum substrate (1), 
and it was processed into a65 mm diameter disk. 

Next, this disk was placed on the sample stand 3 in figure 1. Next, while rotating 
it at 1800 rpm. by the motor 5, distilled water was propelled for approximately 10 
seconds from nozzle of 1 at a high pressure of 10 kg/cm^. When the electric potential of 
the surface was measured after 1 minute, it had -1200 V electric potential. 

Accordingly, several identical samples were manufactured. The time required for 
the surface electric potential to decrease 3 dB at 160°C, 140^C, 120°C, and 100°C was 
measured. The graph shown in figure 2 was acquired. 

Example of practice 2 

As in example of practice 1, a 0.10 mm thick polypropylene film (H) was adhered 
to a 0.5 mm thick aluminum substrate (I). After that, it was processed into a 60 mm 
diameter disk. The surface of the polypropylene film (H) was washed by carbon 
tetrachloride solution for approximately 15 seconds at 10 kg/cm^ pressure firom nozzle 1. 
The surface electric potential was measured after the carbon tetrachloride was evaporated. 
The electric potential was -450 V. 

Example of practice 3 

0.075 mm thick FEP Teflon film (II) was adhered to a 0.5 mm thick aluminum 
substrate (I). After it was processed into a 62 mm diameter disk, 120 holes with 2 mm 
diameter were made. 


Publicized Report of Patent 


100 pieces of this electret were prepared in 4 groups - A, B, C, D. First, 100 
pieces (A) were placed one by one on the sample stand 3. While rotating at 1200 rpm, 
tap water was propelled at 20 kg/cm^ pressure from nozzle 1 on the surface of film, and 
an electret was acquired. The average voltage of these 100 pieces of electret was -1400 
V. 

Next, another 100 pieces (B) were placed one by one on the sample stand 3. While 
rotating it at 1200 rpm, distilled water was propelled at 20 kg/cm^ pressure from nozzle 1 
on the surface of film, and an electret was acquired. The average voltage of 100 pieces of 
electret was -1450 V. 

Carbon tetrachloride was propelled to another 100 pieces ( C) under identical 
conditions. As a result, -1300 V electret was acquired. 

The remaining 100 pieces of electret (D) were washed well using water, acetone, 
alcohol, etc., just like conventional methods. After they were dried for 3 hours at llO^'C, 
-1400 V electret was acquired by the well-known _ c orona discharge m ethod. 

The 300 pieces acquired by this invention and 100 pieces acquired by the corona 
discharge method were placed in an atmosphere of 50°C and 95 % relative humidity for 
24 hours. The voltage of 30 pieces of electret among the 100 pieces of electret acquired 
by corona discharge dropped to less than -1000 V. Compared to this, among the 300 
pieces of electret made by the method in this invention, only 5 pieces dropped to less than 
-1000 V, and most electrets maintained a voltage of over -1300 V. 

The average surface electric potential of 100 pieces from each of the 3 groups A, 
B, C acquired by the method in this invention and the average surface electric potential of 
100 pieces of electret (D) produced by the former method are plotted against time in 
figure 3. 

As is obvious from the above examples of practice, the method of this invention 
cleans the electret at the same time electrizes it. So, while most former electrization 
methods require a specific electrization device, according to this invention, the cleaning 
device which is necessary for cleaning before electrization can be used as the electrization 
device. 

hi addition, the surface of electret acquired by former methods includes a large 
amount of unstable electric charge. Unstable charge on the surface leaks to atmosphere 
with high humidity. This is regarded as the biggest factor for producing unevenness in 
electret life span. However, according to the electrization method in this invention, 
unstable charge does not exist on the surface. Thus, unevenness of life span of electret 
will be greatly reduced compared to conventional methods. Also, as is obvious from the 
example of comparison in example of practice 3, with this invention, aging is no longer 
required. The electret will not be fatigued, and electret which has high surface electric 
potential and also has long hfe span can be acquired. 

Furthermore, as is obvious from figure 1, since it does not require a high voltage 
source and also does not require raising or lowering the temperature of the electret, it is 
possible to build an automated facility for mass-production of electret easily. The number 
of processes and working time can be shortened greatly. 

As stated above, the manufacturing method in this invention produces electret 
with a high surface potential and long life span with less variability, hi addition, it has 
good process efficiency and no special facility is required, etc. Also, even if the electret 
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surface is curved, it can be electrized to a uniform electric potential density. For 
example, since it is possible to electrize head phones in the final process step, the bad 
influence of dust from the assembly process can be eliminated. There are many 
additional effects. 

4. Simple explanation of figures 

Figure 1 shows one example of a device for practicing this invention; figure 2 is 
the time required for voltage of electret acquired by the method in this invention to be 
reduced -3 dB at each temperature; figure 3 is a graph of charge by time for an electret 
acquired by the method in this invention. In the figure, A, B, C show the change with 
time of the average voltage of 100 pieces of electret from groups A, B, C group acquired 
from example of practice 3; D indicates the change with time of the average voltage of 
100 pieces of electret acquired the former corona discharge method which was the 
example of comparison in example of practice 3. 

Assigned Representative: Norisuke Norichika, Patent Attorney (and 1 other) 
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